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The Need for a New Model

A The IGSM proprietary model code has been
subject of some criticism from modeling
community

A PVMWA contracted with the U.S. Geological
Survey to develop a robust, defensible model
utilizing public domain code (MODLOW 2005)

A Incorporate new datagumpage land use,
precipitation, etc.) now available as a result of
Agency's monitoring programs

A Develop tool to evaluate and compare various
water management scenarios to balance basin

Pajaro Valley Water Management Agency




Improvement Over Previous Models

A Internally-calculated agricultural pumpage and
recharge

A Metered municipal pumpage

A Improved conceptualization of
hydrostratigraphy

A More robust surface and groundwater linkage
A Open, peerreviewed development

Pajaro Valley Water Management Agency
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Base-Case Scenario:
Objective

A Determine the T A%
ol aAy Qa ¢ B TP
budget (shortfall) e N
following a S NG
simulation into the
future, given the
1 3Sy 0eé Qa
projects.

Hanson et al. (in prep.)
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Base-Case Scenarlo:
Assumptions

A Coastal Distribution System deliveries of up to
7,150 acrefeet (AF) per yearr.

A Land Use held constant (to 2009)

A Municipal & Rural Residentipmpageheld
constant

A The variations in local weather conditions of
the next thirty years will be similar to the last
thirty years.

. Pajaro Valley Water Management Agency




Base-Case Scenario:
Preliminary Results
A The existing projects cause a reduction in sea
water intrusion, but not a cessation.
A Wet years result in some recharge (2,500 AF).
A Dry years result in overdrafta2,500 AF).

A Average shortfall is 12,000 acre-feet per year
for the Base-Case simulation period.

. Pajaro Valley Water Management Agency




aUSGS

scignce for a changing world

Net Annual Simulated Coastal Flow by Model-Layer Subregions, for Historical (1964-2009) and Base Case
Projection (2010-2044) PVHM Model, Pajaro Valley
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What the Shortfall Represents

A The volume of additional water supplies
necessary to balance the water budget.

A Average shortfall of 12,000 acfeet
A Project delivery of 7,150 acifeet

A Shortfall plus Delivered Water is comparable
to supplies needed as stated by the 2002 BMF
18,500 acreeet of total additional supply.

= Pajaro Valley Water Management Agency.



Future Work

A Development of water management scenarios
to simulate in order to support the Basin

Management Plan update process.




Additional Information

A Hydrologic Model of the Pajaro Valley,
Santa Cruz and Monterey Counties,
California

I Hanson et al., in review

Water ————

Simulation and Analysis of Conjunctive Use
with MODFLOW's Farm Process

by R.T. Hanzon', W. Schrmid®, C C. Faunt®, and B. Lockweod*
A Simulation and Analysis of Conjunctive -
: a. S g 7\ U K a. h 5 C[ h 2 Q r:e‘::um-\NI;Fm'mIIMMIMQRSB&&P‘Iaﬂlmsfuﬂymphd

.. d simulation of the us and mowment of water from precipitation, streamflow and ronoff, groundwater Aow, and
I Hanson et al., 2010, in Ground Water

Simulation of an Aquifetorageand-
Recovery (ASR) System for Agricultural

conmmplicn by naural and agricultural vegetation throughout the hydrokogic systemn at all times. This allws for
more complete analysis of conjunctive use water-resource systems than previously poesible with MODFLOW
by combining relevant aspects of the landscape with the groundwater md surfice waler components. This
analysis is scoomplished wing distributed cell bycell supply.constrained and dermnd- driven components seross
ihe landscape within “water-balance spbeegions” comprised of eoe or more codel cells thai can pepreszat 2
single farm, o group of faems, or other hydrokegic or geopelitical satifies, Sulation of micec-igriculue o
the Pajaro Yalley and macro-agrioukoee in the Cenral Yalley are wed 1o demonstmate the wility of MF-FMP.
For Pajaro Yalley, the simolation of an aquifer siomge md pzoovery system and elated coasial waler distribaion
system bo supplant conshsl pumpage was analyzed sohisct 0 climale variatinns and sdditional supplemenial
sources such as docal rmeff. For the Ceniral Yalley, amalysis of conjuncive use from differ=nt hydrologic
seitings of northem and southern subregicas shows how and when peecipitation, surdfsce waier, and groundwaker
are imporant o comunctive use. The exumples show that through MF-FMP's ahility to simulae natoral and
anthropogenic components of the hydrologic cycle, the disifbuticn and dynamics of supply and demand can bz

Water Supply using the Farm Process i
MODFLOW for the Pajaro Valley,
Monterey Bay, California

i Hanson et al., 2008

amalyzed, understood, and managed. This amalysis of conjunctive use would be diffiouk without embedding them
in the simulation and are difficult to 2stomaie o prion,

Imtraduction resouroes within @ witershed Conjunctive use of waler is

Sustainahilicy of waler resources is subject bo chang. e jomt use md munmgement of surface water and
ing demands and supplies that are integrated through gmund_-.\.:zle_r pESoUrCes [ CEXImize reliskle supply
conjmctive use and movement of il of the waler  0d minimize dammge to the quantity or quality of the

resource. The use and movemeni of waler rescurces

"Camespending awthor Cabforala Waber Scierce Center, :d.so e cunsimined by physical me_ﬂﬁts and oll‘t.r
Wister Restumes Dbzijiine U5 Geclogical Survey, 4165 Sprianps Cinomtances such as governance, socl, or sconomic
A, 5= 300, San Okgo, C 53101 ; B10- 254155 tax §19-236-  constraints as well w urbanization; climate change and
107, ihanzandheglgay ecological mequirements; and waler and soil chemistry
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"4S GAUK ah5C[h2z Q&
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Additional Information; cont.

MODFLOW005, The US %M

Geological Survey Modular e g
GroundWater Modet The Modilcations and Upgragigg o pyapt®" MODFLOW:2005
Groundwater Flow Process

I HarbaughA. W. 2005

The Farm Process, Version 2

I Schmid Wolfgang, and Hanson,
R.T., 2009

Links to references may be

F2dzy R 2y (KS ! 3Syo0é Q.

I www.pvwma.dst.ca.us/hydrology/
references.shtmi
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